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ABSTRACT

The radioprotective activity of the red
seaweed Callophyllis japonica (C. japonica)
was investigated in rats with whole—body
exposure of gamma-—radiation. An ethanol
extract isolated from C. japonica was used.
Rats were divided into four equal groups.
One day before radiation, groups I and 11
were treated (intraperitonial injection) with
100 mg/kg C. japonica, while groups III and
IV.received saline. One day later, groups Il
and 1V were exposed to 5.0 or 15.0 Gy
whole—body ionizing radiation in a single

fraction. Lipid peroxidation and apoptosis
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assessed in the liver and small
intestine, Thiobarbituric
acid—reactive substances (TBARS)
liver was measured in all groups, 72 hours
(5Gy).
Whole—body radiation significantly increased
TBARS level in the liver, while the extract
significantly reduced hepatic TBARS level in

were
respectively.
in the

after their exposure to radiation

irradiated rats. TUNEL reaction in the small
intestine was measured in all groups, 24
hours after their radiation
(15Gy).
number of TUNEL-positive cells in the
small while the number of
TUNEL-—positive cells was to be
irradiated rats with the
These

japonica

exposure to
Radiation injury induced increased

intestine,
found
decreased in
treatment of C. Jjaponica extract.
results suggest that C.
radiation has a
through the

reduction of lipid peroxidation and cell death

administration prior to

potential radioprotective role

induced by radiation.
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HALA L QAo GANEE A e AlES
Awk, 20| W Rzgo] vebdrh. 53] AR
& ZA} ¥ DNAEAR 9 AXue] 84484%F0]
QA S, o]0l MEZAHL doH, AEAM]
oz o Yobrt 2AAA T A WaAREl
aA B (Koc §, 2003). 1 % 349
NAE AL Fol ANAFARE R A
T&E4e do7lE Roltk (Koc &, 2003). A
AFss AAEYe st BAZA, d¢HF
© 2 thiobarbituric acid reactive substances
(TBARS) 3¢ 2338l AA&EANE #3d
(Karbownik 5, 2000). ola8l& At3t3 &4
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etz fsted WA A#FHQA FASANAE
FAA Ak s} wEt AR Yoo FAstsE

Fol7] 9% wHoz: g3 AJRZ A=
AE A 2L FAsAA Y Fojolt. A7
A AP EAL F AL 22 o)A g A
A7F AdEn dov], JFEH wat YA
AL EE A71dA Zzt 4FgE uAE o
del#x At (Arora 5, 2005).

W52 (Callophyllis  japonica) & EZF9]
dFor SeEvet gFaigtn AF ol 2 s
F2 ARG 2 gog HHHY sk GF
A4, 1968). okA7tA] WE 2 3 F%F
42 vy @A GAT, HZ Ao o
P2 Ay EAS B AZUgH 84

C—“MIE‘°E"1 gt 7150l 9|7
o} (Kang %, 2005; Park %, 2005). ®
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AYETE 9L PAHAZA}

F3R 5-6F%9 Sprague—Dawley UHE Z
FHAPBFEMIZRE B o} BEASHY
o2 AMZETE FEE F 4702 YFALh o
2T saline® Foq3gion, AL HHELY
2% 100 mg/kg 9%, Saline 59 F 44}
A AN ZAHE, BESY F2E 100 meg/kg ¥
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o F BARd A 2ARE

WAL ZARE S %]'/‘]J\‘_ ZAE 24717 Ao Zbz}
saline, RHE Y F2ES 100 mg/kg 13 B7
W £33 3, chloral hydrate (375 mg/kg) &
53U FAlY mH F WAl 2AL)
(Theratron—780 teletherapy unit) & A}£3}o

o2 Yk

AP EA ) wa}t °Co Zutd 5 Gy B 15 Gy
2 47 13 AA ZAMSS
ZHFE Fu g} = HAr

A2%z2A A= A 15 Gy WA 2A} &

24 AR o) B3t Z} 4l A etherE vl %
HPANA 2FE MG B4 wo
o2t 10% F4 =P mPsdg. nAL
ZZP AGE 7 Adyos e £935 3A
= AA #etde X & 5 mo FAZ 237
HE vhEo] H-EHME AA&gnt.

23 AHE AN 5 Gy YA ZAME 72
AZEA A g Adste] 2zt 4vi2]H ether® vl &t
HAA g A AARNEEL A3}
At

o

Terminal deoxyribonucleotidyl transferase—
mediated d—Uridine 5' triphosphate Nick End
Labelling (TUNEL) assay

TUNEL assay+ ApopTag in situ apoptosis
detection kit (Chemicon, Temecula, CA,
USA)E AHE3t3it. WA AJZEH dz279 &
d 22HHE Fetd& AASL, proteinase K2
Axee]  EARHE FUAY  F QA
peroxidaseE AA37] $j8 0.3% H.0.7} X &
¥ dgde 2087 AR Axe
oligonucleosome I7]2 ¥2E¥ DNA fragment
9] €9l digoxigenin—dUTPE 243 % anti—
digoxigenin—peroxidase conjugate® 23}
t}. UAMe  diaminobenzadine substrate kit
(Vector, Burlingame, CA, USA)& o] &3,
o] Ed o=t ey aAde olg
st g9 T3 S AN BYso P
§¥n|3 o2 TUNEL RAHHEE Ao 2 1§
A IR A $ A=
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Thiobarbituric  acid reactive  substance
(TBARS)

A2d 7+ 1 g2 1.15% KCl ¢339 9 ml®
Yo % glass homogenizer® FA3EI 83
o] A=2 E7s&%ct (Ko 5, 2005). A#% &
A 0.5 m#F 1% HzPOs 3 ml, 12X 0.6%
thiobarbituric acid 1 ml& &89 100TA
4587 ¥ A ZTh o] ukgAg AN W7
AA n-butanol 3 ml& ¥ol &£ F, 3000
rpmol A 108 E<¢ QAEas, 4349 &3
£E 540 nmolA A ol FAUS E
Z229 1,1,3,3—tetramethoxypropane (Sigma,
St. Louis, MO, US)e 2 EF2XS e H
v 3.

EAAE

B dF9 A#ANE post—hoc Student—
Newman—Keuls® ©%F Hlz #d& o]&3ho
Fo4dS AAPsth

a 3

A% TUNEL @3#

Saline 9% AL HAFHY 23IA
TUNEL uhge o8 AgAxes @zt
(Fig. 1A) (AAEX 4 3233 = 5.78).
Saline £ ¥ 15Gy WA ZAMES A% ellA
TUNEL %¢& 34 dzFit f3e= F
g Ae BAE 5+ AU (Fig. 1B) (F4A
¥ 2= 139.67 * 6.74; p<0.05). HE2AY F
o3 e Aol TUNEL ¥#&2 A diz
F3 2 xo|E rolx g (Fig. 10) (F4
AE 424 £ 2.88), HELYE T F WA
Mg ZAME FojA4 TUNEL g2 A d=3
Bt Z71sd A% (Fig. 1D), saline T4 %
AP ZAVERT 9322 TUNEL ug-o| 7
2% 2L gagd £ AU (FPAE F
70.66 + 12.81; p<0.05) (Fig. 2). °ol& RE
20 Eoj7} HMAMA ZANE Yehte 2% A
A E 2 2AAAE st HoE AN

Figure 1. TUNEL reaction in the small
intestine of the sham control (A), extract
of  Callophyllis  japonica—treated  (O),
radiation treated (B), and radiation plus
extract of Callophyllis japonica— treated
(D). Arrows indicate TUNEL— positive
cells. Scale bars = 80 gm.

TUNEL positive cells

control CJ IR IR+CJ

Figure 2. The summary of TUNEL
positive cells in the small intestine 24
hours after exposure of rats to ionizing
(IR) and/or pretreated with extract of
Callophyllis  japonica. Each  group
consisted of four rats. *p<0.05,
compared to the sham control group.
#p<0.05, compared to the
radiation—only group.
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9] AA}ASE (TBARS) #%

Saline& Fo¢ 3 #¥HY A TBARS
gFS A3 Fd3 2248 £ 508 xM/mgoldd
th. Salineg Foszn WAME A 7oA
TBARS #&2 142.42 * 11.13°22 saline ¥
A% Y dzIRg fo4Foz FE HAe
A + AAY (p<0.05). WELUYL X3}
3 AR ZAGE ZelA TBARS @32 73.18
+ 2286 28 A dxFEY Fitd A o
AA T, salined FoAe WA AMZEG {9
2oz #Fo] HY (p<0.05). o= HELY
FoAZE BAMd 2AF F JEYE 2 23 734
i3 Woldte Rog oA (Fig. 3).
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Figure 3. TBARS levels in the liver

collected 72 hours after exposure of rats to
ionizing (IR) and/or pretreated with extract
of  Callophyllis  japonica. Each  group
consisted of four rats. *p<0.05, compared to
the sham control group. #p<0.05, compared
to the radiation—only group
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FAPA S QAN HAEE A8 g AeH
A, BAFD ZAF ¥ DNASAE 2 AXuel &
AdaFo] BGEHIL, o]Fo] MESHE Yo
o, A XAl o211 o uolrt A AL F o
ez A dosd (Koc 5. 2003).

8] ALY ZAtell s A XA %*M}:t%

AA PGS FEdt] EFE LT (Koo 5

A8d - AdF

2003). ot 7x] WAA o gt E-‘—P—*]?l
7t AAEEA gol oy FHE
7t A&=E 2 Ao} (Arora ¥, 2005).

AF7HA AP W7ol dE ZAlE AE
Ae BE (FYo| &, Centella asiatica) (Shobi
T, 2001), ¥ W2yl (LYY F2E + WE
MY, Ginko biloba) (Hannequin %, 1986), &
R R o (V) EFRILHR; Hippophae
rhamnoides) (Goel %, 2003), w3 (HHTIE;
Mentha piperita) (Samarth 5, 2003), &g u}
A (82 Ocimum sanctum; Holy basil;
Tulasi) (Ganasoundari %, 1995), <4t
(Panax ginseng) (Kim %, 2001), ¥59g
(dlo] o) &
Himalayan Mayapple) (Salin %, 2001), 218
I utFbREte) (Tinospora cordifolia) (Goel
s, 2002)5°] At (Arora %, 2005). o]4 3
A9 F84 TE Y FZ2EL HMAIMEG
ZAMS AH T HAFHAAN FAMALY A4}
AA, 2¥71F %2, AFHA - ALA3 AA),
4 B37)%, AXs FAY YEE T4
a3%E dverdtt (Arora ¥, 2005).

2 AdFdME Fasir|so]l B yRey
of AMA &Afo] olgA ZREE Lolrmzt
HEZY Fof T PA 24 & 2%7 7023
ol TUNEL%¥I$-3 TBARS @3& ##sisic
SalineS Fo&x WAIME ZAME A4
TUNEL w3& &% A3AXeM 34 tll&-“r‘
B §9308 Frhedy, vEXY §
sl TUNEL ®bgo] ZAag g & 4+ AUtk
3 salines Fo3ta WAME S A 7 23
W TBARSS %32 34 dZFEt §9380
Z F7hIR Y, BESY S os TBARSY
gl A4 A & & AUY. gA, HE
< 5= AR ZAR UdehdE AZy
DNA&EGS AAR4A3E AP ZA, WE
R AR Al % AE &AL B2 4
© Edolgtn Azse] A,

; Podophyllum hexandrum Royale ;

3 rlo
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